202                          THE PRINCIPAL NORMAL.

If this plane pass through the points P and R, we must
Lx + My' +NJ = 0,

have

and, eliminating L3 M, JV, we have the required equation of
the osculating plane, namely

= 0.

x
of'

V

233.    To find the equations of the principal normal, and
the curvature, at any point of a curve.

Let P, Q, R be three points on a curve such that

Then, if Fbe the middle point of PR, QV is in the plane
PQR ; and, since the chords PQ and QR only differ by cubes
of &, QFis ultimately perpendicular to PR, and is therefore
the principal normal at Q.

Then, the co-ordinates of P, Q, R being as in the last
Article, the co-ordinates of V are

Hence the equations of QV are
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Again, the circle PQR, in its limiting position^ is  the
circle of curvature.    Hence, if p be the radius of curvature, *
we have in the limit
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